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IntroDuCtIon
So far, Coccoglypta Pilsbry, 1895 has been known as a group of middle-sized camaenids inhabiting China (Schileyko 2004) . Yen (1939) recognised two species and two subspecies as members of this genus: C. pinchoniana (Heude, 1886) from Sichuan, C. scrobiculata scrobiculata (Gredler, 1885) from Hunan and C. scrobiculata hupeiana (Gredler, 1887) from Hubei.
We have examined shell and ethanol-preserved material of Coccoglypta from Qingcheng Shan and Qingcheng Houshan (near Chengdu, Sichuan), which resulted in the recognition of two distinct species, one being C. pinchoniana, and the other being a species new to science. Examining shells of Coccoglypta species and those of C. scrobiculata also revealed that the latter species does not belong to the Camaenidae Pilsbry, 1895, but probably to the Ariophantidae Godwin-Austen, 1883, although its generic placement is challenging due to the poorly established classification of that family. Some camaenids are known from the geographic vicinity of the area of Coccoglypta that share the finely mamillated teleoconch sculpture of that genus. However, without knowing the reproductive anatomy we can only hypothesise that they are related to Coccoglypta.
The paper of Wu & Liu (2019) (published on 6 August 2019) transferred Zonites scrobiculatus Gredler, 1885 to the newly described Sinoxychilus Wu & Liu, 2019 . The present manuscript was accepted on 8 April 2019 and published on 20 December 2019, and classifies that species in Hemiplecta Albers, 1850. Instead of rewriting our manuscript entirely, we decided to publish the accepted version, which was written without knowing the results of Wu & Liu (2019) .
MAtErIAL AnD MEtHoDS
Shell whorls (± 0.25) were counted according to Kerney & Cameron (1979: 13) . Shells were measured using a vernier caliper. Ethanol-preserved specimens were dissected under a Leica stereo microscope with a camera attached to provide photographs of the external genital structure, from which drawings were produced. Appendix 1 presents locality names cited verbatim from the specimen labels.
Molecular analysis
Muscle tissue for DnA extraction was attained from each a speci men of Coccoglypta liui Páll-Gergely, n. sp. (A1, China, Sichuan Province, Qingcheng Houshan, c. 30°55'n, 103°29'40"E, Liu Zheng-Ping leg. , 07.IV.2018, SYS m001013) and Coccoglypta pinchoniana (China, Sichuan Province, Chongzhou Shi, Jiezi Zhen, Fengqishan [风栖山] , Liu Zheng-Ping leg., 13.I.2018, SYS m001014), and then preserved in 95% ethanol. Genomic DnA was extracted from muscular tissue by using a DnA extraction kit from tiangen Biotech (Beijing) Co., Ltd. two mitochondrial genes, partial 16S ribosomal rnA gene (16S) and partial cytochrome C oxidase 1 gene (Co1), were amplified. Primers used for 16S were 16SA (5'-CGGCCGCCtGtttAtCAAAAACAt-3') and 16SB (5'-GGAGCtCCGGtttGAACtCAGAtC-3'), and for Co1 were co1F (5'-GGtCAACAAAtCAtAAAGAtAttGG-3') and co1r (5'-ttAACttCAGGGtGACCAAAAAAtCA-3'). PCr amplifications were processed in a 20 µl reaction volume with the cycling conditions of an initial denaturing step at 94°C for 2 min, 35 cycles of denaturing at 94°C for 30 s, annealing at 50°C for 30 s and extending at 72°C for 30s, and final extending step of 72°C for 10 min. PCr products were purified with spin columns. The purified products were sequenced by Beijing Genomics Institute. All sequences were deposited in GenBank (table 1) . In addition, 59 sequences from 36 known camaenid species were obtained from GenBank and incorporated into our dataset (table 1) . DnA sequences of the two genes were aligned respectively by the Clustal W algorithm with default parameters (Thompson et al. 1997 ) in MEGA 6 (tamura et al. 2013 . The alignments were trimmed with allowing no gap positions and default parameters in Gblocks version 0.91b (Castresana 2000) . The two genes, 402 base pairs (bp) of 16S and 655 bp of Co1, were concatenated into a 1068-bp sequence, which was further tested in jmodeltest v2.1.2 with Akaike and Bayesian information criteria, resulting in the best-fitting nucleotide substitution model of Gtr + I + G. Sequenced data were analysed using Bayesian inference (BI) in MrBayes 3.2.4 (ron- reMarks Camaenidae and Bradybaenidae Pilsbry, 1934 are traditionally distinguished on the basis of the absence of the dart sac and mucous glands in the former and their presence in latter. The molecular phylogeny of Wade et al. (2006 Wade et al. ( , 2007 showed that the dart sac was lost multiple times during the evolution of the Camaenidae. Camaenidae and Bradybaenidae form a single clade, but neither of them is monophyletic. Therefore diagnosis. -Shell dextral, depressed-conical, with 5-6 slightly convex whorls; body whorl rounded or slightly keeled; colour yellowish to greenish and light brown; protoconch without notable sculpture, seemingly smooth, or slightly pitted or "hammered"; teleoconch with irregular, rough wrinkles and strong tubercles, occasionally with fine spiral grooves; sculpture on ventral surface sometimes weaker than on dorsal side; aperture rounded to suboval, strongly oblique to shell axis; peristome expanded but not reflected; parietal callus weak, only indicated by fine whitish calcareous layer; umbilicus open, moderately wide to rather narrow, shows all whorls. Penis cylindrical or flattened, moderately long, internally with fine longitudinal pilasters or reticulated sculpture; no epiphallus observed; vas deferens slender, retractor muscle attached on the junction of penis and vas deferens; vagina short, internally with widely-spaced, sometimes converging longitudinal folds; stylophore of moderate size, accessory sac of about same size and shape, each of two alveolar; mucus glands large, distinct or forming a single gland mass, entering accessory sac independently; spermathecal stalk extremely long, bursa oval, small. description Shell dextral, rather large, light brown (dorsal surface) to greenish or yellowish (ventral surface, and dorsal side behind the aperture); colour changing below keel, and some light colouration indicating some growth lines; shell depressed globular, body whorl rounded or with very slightly marked keel (if present, mostly visible from ventral view of the body whorl); entire shell consisting of 5.25-5.75 whorls, separated by rather shallow suture, sometimes indicated by a whitish line; protoconch consisting of 1.5-1.75 whorls, matt, rather smooth, dorsal side of teleoconch dominated by irregular, rather rough wrinkles and tubercles (tubercles appearing after the first 1.5 whorls of teleoconch); some fine spiral grooves also visible; ventral surface without or with much less prominent tubercles, rather "hammered", irregularly wrinkled and spirally grooved; aperture strongly oblique to shell axis, white; peristome expanded (mostly in basal and umbilical direction) but not reflected; parietal callus weak, only indicated by fine whitish calcareous layer, which is transparent in fresh shells; umbilicus open, moderately wide, showing all whorls. 
Remarks on the genitalia
From a single specimen anatomically examined from Qingcheng Houshan (Figs 3-4 ). right ommatophoral retractor crossed vagina and penis. Inner wall of the penis finely reticulated (Fig. 4A) , produced by the perpendicular projections of the slender longitudinal folds. Inner wall of vagina with widelyspaced, sometimes converging longitudinal folds (Fig. 4B ). differential diagnosis. -Coccoglypta liui Páll-Gergely, n. sp. differs from C. pinchoniana, which also occurs sympatrically, by the usually narrower umbilicus, weaker sculpture of the ventral surface, the lighter colour, and the less keeled body whorl. The ventral side of C. pinchoniana is dominated by ribs and tubercles, but also has fine spiral grooves. However, the ventral shell surface of Coccoglypta liui Páll-Gergely, n. sp. has much less prominent tubercles and is dominated by spiral grooves.
distribution . -So far this species is known only from Qingcheng Houshan and Qingcheng Shan in Sichuan Province, China (Fig. 5 ).
reMarks our observations on the genitalia generally match with those of Schileyko (2004), based on a C. pinchoniana specimen collected in Emei Shan. The notable differences are the following: 1) the mucus glands form a single oval mass, not separated clearly as on Schileyko's (2004) drawing; 2) we have not found a twisted part of the spermathecal stalk in a capsule; and 3) the bursa copulatrix is smaller and more elongated than the specimen examined by Schileyko (2004).
It is yet unclear which of these differences represents speciesspecific traits.
Coccoglypta pinchoniana (Heude, 1886) ( Fig. 2E-n) Helix pinchoniana Heude, 1886: 213. Páll-Gergely B. et al.
coMpleMent of description
Shell dextral, rather large, light brown, greenish to greyish, dorsal and ventral surface of similar colour; shell depressed globular or conical, body whorl slightly or prominently keeled; entire shell consists of 5.25-5.75 whorls, separated by rather shallow suture; protoconch consisting of 1.5-1.75 whorls, matt, rather smooth, dorsal side of teleoconch dominated by irregular, very rough wrinkles and strong tubercles (tubercles appearing after the first 1.5 whorls of teleoconch); some fine spiral grooves also visible, especially close to the suture; ventral surface similar to dorsal, although with slightly weaker sculpture; aperture strongly oblique to shell axis, white; peristome expanded (mostly in basal and umbilical direction) but not reflected; parietal callus weak, only indicated by fine whitish calcareous layer, which is transparent in fresh shells; umbilicus open, moderately wide to rather narrow, showing all whorls.
Measurements D = 25.7-31.9 mm, H = 15.0-17.5 mm (n = 6).
reMarks This species was originally described from Chengdu city, Sichuan Province (Heude, 1886). It is known as a subfossil record from Chongqing town (Yen 1936) . This species is considered a vulnerable species (Wang & xie 2005) .
Coccoglypta arbusticola (Deshayes, 1870) n. comb. (Fig. 6A-D reMarks This species has previously been assigned to the genus Bradybaena, however it surely does not belong to that genus in its present concept. The type species of Bradybaena, B. similaris (rang, 1831), has a small (c. 1 cm), fragile shell without any distinctive sculpture. However, C. arbusticola n. comb. is larger (shell diameter of syntype: 24.5 mm), and has a thick, finely mamillated shell, reminiscent of those of Coccoglypta.
We have examined the lectotype of Eulota arbusticola chrysomphala Möllendorff, 1899 (see Möllendorff, 1899 : 70 and Yen, 1939 in the Senckenberg Museum (China: W. Sy-tshuan, Fu-bien-ho, SMF 9159, figs 6E-H). It had a light brown, very finely wrinkled and extremely finely spirally grooved shell, without any signs of mamillae. The aperture is also comparatively much larger in chrysomphala than in arbusticola. Thus, "Bradybaena" chrysomphala and Coccoglypta arbusticola n. comb. cannot be subspecies of the same species and must be considered as two distinct species.
The single shell in the Senckenberg Museum identified as B. arbusticola and figured by Yen (1939) has a narrower umbilicus and more rapidly growing whorls than the type, and there are also no signs of a mamillated sculpture. Therefore, we here exclude it from the present species. Its true identity remains unknown. Furthermore, the shell figured in Chen & Zhang (2004) also belong to another species, because it has a narrower umbilicus, a dark spiral band, and a more strongly expanded peristome. reMarks As for the previous species, Johnson (1973) did not mention type specimens in American museums, and we could not examine the types probably deposited in Beijing. Since the sculpture is also mamillated, the species also potentially belongs to Coccoglypta.
Coccoglypta leprosula (Heude, 1885) n. comb.
( Fig. 6I-L reMarks Johnson (1973) did not mention type specimens in American museums, and we could not contact the Beijing natural History Museum, where some of Heude's types are deposited. Therefore, we rely on the original description only. Accordingly, the shell is 26 mm wide, narrowly umbilicated, and the sculpture is finely tuberculated, as in Coccoglypta.
The specimen we examined matches the original description, but the identification is certainly doubtful. It was collected c. 370 km west from the type locality of "Satsuma" leprosula. However, it must be kept in mind that the type locality is just a rough estimate, Heude received specimens from other missionaries who collected shells during their travels across large geographic areas.
Family ariophantidae Godwin-Austen, 1883
Genus 
DISCuSSIon
Several hundreds of Asian camaenids have been described in the last two centuries, most intensively at the end of the 19th and the beginning of the 20th centuries. However, the reproductive anatomy, which would allow more precise generic placements, is known from a small fraction of species only. Therefore, the species exclusively known from their shells are traditionally placed into "dustbin" genera. Furthermore, shells of Camaenidae (including Bradybaeninae) and Ariophantidae (including similar families such as Helicarionidae) can be both "helicoid", and thus, strikingly similar in appearance. As a result, reliably distinguishing between the two groups without knowing the reproductive anatomy may sometimes be difficult. Hemiplecta scrobiculata was originally placed in the genus Nanina Sowerby, 1842, which is now placed in the Ariophantidae (Schileyko 2002), and was later moved to Coccoglypta (Yen 1939). Although the teleoconch sculpture of C. scrobiculata is indeed strikingly similar to that of Coccoglypta, the different protoconch sculpture (Coccoglypta: practically smooth; Hemiplecta scrobiculata: finely reticulated) immediately tells that the two groups might not be closely related. Furthermore, the sharp (not expanded or thickened) peristome of Hemiplecta scrobiculata speaks against its affinity with the Camaenidae. Similarly, Chalepotaxis infantilis (Gredler, 1881), which looks like a bradybaenid with a sharp peristome, was placed in the Bradybaenidae by some, and in Helicarionidae by other authors; membership in the letter family being recently confirmed by Páll-Gergely et al. (2016) . We can find numerous ariophantid groups with a sculpture similar to that of Hemiplecta scrobiculata (dashed ribs on the teleoconch). However, the generic placement of Hemiplecta scrobiculata is difficult for to the unresolved genus-level classification of the Ariophantidae. The genus Elaphroconcha Gude, 1911, which inhabits the Indonesian islands, and Cryptozona Mörch, 1872 (treated as a subgenus of Ariophanta by Schileyko [2002] ), which is widely distributed in Southeast Asia, have a finely tuberculated teleoconch, similar to that of Hemiplecta scrobiculata (Schileyko 2003). However, both genera have dot-like, narrow, sometimes even closed umbilici. The protoconch and teleoconch sculpture as well as the narrow, but open umbilicus of H. scrobiculata is reminiscent of Hemiplecta laotica (Möllendorff, 1899) (examined specimens: holotype: SMF 226681 [ Fig. 7J -H], and three paratypes: SMF 226682). That species has recently been placed in Ariophanta Des Moulins, 1829 (Inkhavilay et al. 2019 ) and in Hemiplecta (Páll-Gergely 2019). It probably does not belong to Ariophanta, because the type species, Ariophanta laevipes, is known from southern India, and looks quite different (sinistral, banded, with very narrow umbilicus). The genus Oxytes (the subgenus where H. laotica has been originally placed to) also does not suit H. laotica, because its type species (Helix oxytes Benson, 1836) has irregular, but not dashed growth wrinkles on both protoconch and teleoconch (examined specimen: uMZC I.102145, probably syntype). The genus Phuphania tumpeesuwan, naggs & Panha, 2007 has a narrow umbilicus, but similar sculpture to that of Hemiplecta scrobiculata (tumpeesuwan et al. 2007, tumpeesuwan & tumpeesuwan 2014) . ultimately Hemiplecta scrobiculata might deserve to be placed in its own genus, although we refrain from describing it without knowing the reproductive organs.
